In the present paper, the geometric interpretation and medical application of ordered one-sided hypothesis testing are presented. We consider tests for the hypothesis that the mean vectors are zero against one-sided alternatives when the observation vectors are independently and identically distributed as normal with known and unknown covariance matrices. This problem is an extension of Kudo (1963) and Glimm et al. (2002) to several multivariate normal distributions. When the covariance matrices are known, the test statistic is derived and we give suitable conditions which under the one-sided restricted alternative hypothesis the obtained estimator is the maximum likelihood estimate. We shall discuss a geometric interpretation of the test statistic based on the closed convex polyhedral cone and also obtain its null distribution in the special case. Also, when the covariance matrices are unknown and common a proper test statistic is proposed. To evaluate the results, the effect of a drug is investigated on the body of one-day babies for suspected Sepsis disease.
Introduction

Suppose that
, means that all its component are non-negative. The used method to obtain the test statistic for the problem is likelihood ratio criterion. The problem of testing the homogeneity of k univariate normal means against an order restricted alternative hypothesis was discussed in Bartholomew (1959) . Much of the development and theory on the ordered subject was assembled by Robertson et al. (1988) and Silvapulle and Sen (2005) . Kudo (1963) considered a  p dimensional normal distribution with unknown mean μ and known covariance matrix Σ . The problem of testing was 0 μ  : H * 0 against the restricted alternative : H the likelihood ratio criterion and discussed its existence and gave a scheme for its computation. Perlman (1969) studied this problem under assumption that Σ is completely unknown. Sasabuchi et al. (1983) extended Bartholomew's (1959) problem to multivariate normal mean vectors with known covariance matrices and computed the likelihood ratio test. Glimm et al. (2002) considered tests for the hypothesis that the mean vector is zero against one-sided alternatives when the observation vectors are independently and identically distributed as normal with unknown covariance matrix. Sim and Johnson (2004) , considered testing the equality of vectors means against a multivariate ordered alternative under the assumption that the covariance matrix is known and computed the asymptotic distribution of test statistics. Sasabuchi et al. (2003) considered the problem of testing for the case of the covariance matrices are common and unknown. He proposed a test statistic, studied its upper tail probability under the null hypothesis and estimated its critical values. Gamage and Mathew (2008) addressed the problem of testing the equal of sub-vectors of two multivariate normal mean vectors when the complementary subvectors are known to be equal. A test procedure is derived using the multivariate satterthwait approximation.
Imada (2011) obtained the test statistics and it's null distribution for a multivariate twosided test for testing wehther the noram mean vector is equal to zero or not. Bazyari and Chinipardaz (2013) considered the problem of testing the isotonic of several  p variate normal mean vectors against all alternatives. The test statistic proposed and a reformulation of the test statistic gave based on the orthogonal projections on the closed convex cones and then the upper bound for  p value of the test statistic computed. Bazyari and Pesarin (2013) considered testing the homogeneity of k mean vectors against two-sided restricted alternatives separately in multivariate normal distributions. They examined the problem of testing under two separate cases. One case is that covariance matrices are known, the other one is that covariance matrices are unknown but common. When that covariance matrices are known the test statistic is obtained using the likelihood ratio method. The null distribution of test statistic is derived and its critical values are computed at different significance levels. A Monte Carlo study is also presented to estimate the power of the test. Bazyari (2015) extend Robertson and Wegman's (1978) problem to the multivariate normal distribution. They consider two different cases. One case is that covariance matrices are known, the other one is that they have an unknown scale factor. For both cases, they derive the test statistics and study their null distributions. The critical values and power of tests are estimated by Monte Carlo simulation study.
Bazyari (2017) considered testing homogeneity of multivariate normal mean vectors under an order restriction when the covariance matrices are unknown, arbitrary positive definite and unequal. When the covariance matrices are unknown and unequal, a bootstrap test statistic proposed and because of the main advantage of the bootstrap test is that it avoids the derivation of the complex null distribution analytically and is easy to implement, the bootstrap  p value defined and an algorithm presented to estimate it. Also, this test investigated more with respect to Type I error rates. Bazyari (2018) extended Bazyari and Chinipardaz's (2012) problem to multivariate case. He proposed an approximate test statistic based on orthogonal projections on the closed convex cones, studied its upper tail probability under the null hypothesis and estimate its critical values for different significance levels by using Monte Carlo simulation.
In the present paper, we consider the problem of testing given in (1) which for known covariance matrices is in fact, an extension of Kudo (1963) and Glimm et al. (2002) to several multivariate normal distributions. The extension to the multivariate normal distributions is important and of course interesting which to the authors' knowledge, the likelihood ratio test for this problem has not been obtained yet. The maximum likelihood estimate under the alternative hypothesis in our case also belongs to the parameters restricted category.
The rest of the paper is organized as follows. The test statistic based on the likelihood ratio criterion which has the general form under the restricted alternative hypothesis is obtained in Section 2. In Section 3, the main theorem concerning the maximum likelihood estimate under the one sided restricted alternative hypothesis with its proof is given. In Section 4, a geometric interpretation of the test statistic is discussed and also its null distribution obtained in the special case. In Section 5, we consider the case that covariance matrices are unknown and common. The critical values of the test statistic when the sample sizes are identical and also when they are different are estimated using Monte Carlo simulation in Section 6. Also, to evaluate the results, the effect of a drug is investigated on the body of one-day babies for suspected Sepsis disease.
Computing the test statistic
In this section, we prepare the likelihood ratio test for the problem of testing 0 H versus 1 H . The likelihood function for 2  k multivariate normal distributions is as follows 
reject 0 H . To compute the value of T statistic, we need merely find the minimum of
under the imposed condition on 1 H . In general, this can be done by quadratic programming (see Wolfe, 1959) . They discussed about the minimization of a convex function of variables subject to linear inequalities. So, it is clear that there exists a vector
We note that, if there is not any restriction on the mean vector i μ ,
By differentiation of (3), with respect to the vector î μ , we have  .
, then it is clear that the maximum likelihood estimator of the parameter i μ for any
, when there is not any restriction on the mean vectors is i X .
Main theorem concerning the maximum likelihood estimation
In this section, our purpose is to find the conditions which under those the estimator 
So, we summarize each term 
Also we summarize the second term of formula (4) as follows, which the process is similar to the first term 
So, we should show that and with paying attention to the inequality 0 ) ( ) (
, the result is clear.
Geometric interpretation of the test statistic
In this section a geometric interpretation of the test statistic is given. As for any 
The null distribution of the test statistic
In this subsection, we derive the null distribution of the test statistic in the special case. If for any
Y is in the convex polyhedral convex C , the second term of formula (6) vanishes and we have
Test statistic with unknown and common covariance matrices
In this section, we suppose that the covariance matrices are completely unknown but common. We consider the problem of testing 0 H against 1 H , where 1 H is defined as before. Then the likelihood function is 
where the symbol tr denotes the trace of matrix and
, is defined as before. Now, using lemma 3. To show the obtained results a medical data example is presented. The effect of a drug is investigated on the body of one-day babies for suspected Sepsis disease. An experiment is carried out to evaluate its effect. For this, we consider three factors: Hyporflexia, Hypothermia and Jaundice. According to the medical roles, the normal range of these factors are between 9.0 to 34.0. At the beginning of taking the medication by the doctor, the mean of one-day babies whom had Sepsis disease were zero, but over time, according to observations, the mean of such babies have increased from zero. The experiment was conducted in four different hospitals in four cities. In each hospital, 10 one-day babies have been studied and their three factors have been measured. Let ) , , (
, be the mean of babies whom have Sepsis disease, and the random vectors of mean of one-day babies are distributed with multivariate normal. The results are given in Table 3 
when the covariance matrices are completely unknown. The normal range of these factors is between 9.0 to 34.0.
The data matrix is given by , the critical value is 2.86. Therefore, the null hypothesis 0 H  is not rejected.
Further Works
We note that, it would also be an advantage to obtain the critical values of test statistics given in (7) and (8) at different significance levels for some of the multivariate normal distributions. Also the power and  p value of these test statistics can be computed using the Monte Carlo simulation. A new problem arises when we suppose that the covariance matrices have an unknown scale factor. In this case, the main problem is estimation of the unknown parameters under the null and alternative hypothesis to obtain the test statistic. I hope to communicate the results of work on these topics later.
Conclusion
The geometric interpretation of ordered one-sided hypothesis testing presented. We considered tests for the hypothesis that the mean vectors are zero against one-sided alternatives when the observation vectors are independently and identically distributed as normal with known and unknown covariance matrices. This problem is an extension of Kudo (1963) and Glimm et al. (2002) to several multivariate normal distributions. The test statistics computed with known and unknown covariance matrices. To evaluate the results, the effect of a drug investigated on the body of one-day babies for suspected Sepsis disease.
